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(57) Abstract 

One aspect of the invention is direaed to a system and method for providing an incentive to a customer (402) of a store (44^ 444) to 
return a shopping can (160) to a can rettim location. The cart return location, such as a cart corral, has a plurality of detecuon loops (102) 
at an entrance to the corral. The system detects a change in inductance of the loops when a cart is rcnimcd to the cart conal and generates 
a cart tecum signal (212). which is indicative of a returned cart, in response to the change of inductance. The system determine whether a 
cart (160) is being removed fn)m or returned to the cart corral by use of the multiple detection loops. The store customer (402) uuhzcs a 
frequent shopper, loyalty or rcwaixJ card (404) to pnjvide a customer identification code to die system. The shopper is credited with points 
or credits (426) in a frequent shopper or reward program for returning the shopping cart to die cart return locaaon. Visual and/or audible 
feedback Indicative of an action, for example credit given (370), may be provided to the customer. The cart return system, as disclosed 
may be readily configured to integrate with a wide range of existing, or new frequent shopper or loyalty programs. 



•(Referred to in PCT Gazette No. 33/2000, Section II) 
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CART RETURM LOYALTY CREDIT SYSTEM 

Background of the Invention 

Field of the Invention 

5 The present invention generally relates to a reward system and method for wheeled vehicles, and more 

specifically, to a way to encourage the return of a shopping cart to a cart return location. 

Description of the Related Technology 

Wheeled shopping carts are conventionally provided by supermarkets, discount stores and other retail stores 
10 for the convenience of shoppers such that relatively large loads of goods can be collected, paid for and then w/heeled 

out to the shoppers vehicle for unloading. A fevtf shoppers will voluntarily return a cart to a central cart return 
location, such as a cart corral. Typically, however, the shopper leaves the cart in the vicinity of where the vehicle is 
parked. The empty cart must then be collected by store personnel and returned to the store for subsequent use. 
Substantial costs may be incurred associated with the process of retrieving the carts from the far corners of the site 
1 5 and collecting them into a central cart corral or a cart line in front of the store. A typical store may spend from one to 

six man-years in the collection process, and incur additional indirect costs associated with injury and disability claims. 
Worldwide, labor costs of cart collection add up to millions of dollars. 

Additionally, some carts may be removed from the store parking lot. For example, a shopper without a 
vehicle may use the cart to transport goods back to his home and then abandon the cart. This can result in permanent 
20 loss of the cart. Furthermore, thieves may intentionally abscond with carts for the purpose of later resale to other 

retailers. Loss of shopping carts results in substantial financial loss to the retailer, since each cart is a relatively 
expensive piece of equipment. 

According to the Food Marketing Institute (FMI) in one recent year . U.S. retailers annually lost approximately 
11% of their carts with a value of $185 million, plus another $117 million in cart retrieval expenses. Because it is 
25 common for shoppers to "borrow" carts to transport their purchases home or to a transit stop, retailers must contract 

for regular cart retrieval services. Retrieval contractors comb their neighborhoods several times per day or week, at 
substantia cost to the retailer. The total impact is typically thousands of dollars per site per year. Once off-site, 
carts are often taken great distances, experiencing worn wheels and other damage. Rough handling during the 
coUection process often further damages those carts that are retrieved. Extra cleanmg and repair that may be required 
30 following retrieval could easily add thousands of dollars of additional expenses per store per year. Furthemiore, to 

compensate for carts that are off-site, retailers typically maintain excess cart inventories, often 10% to 20% over 
their actual need, to ensure that enough carts are.available during peak shopping hours. At some sites, the total of all 
these costs may exceed $100,000 per site. 

Numerous proposals have been made *m the past for devices to deter shoppers or others from removing carts 
35 from the immecfiate vicinity or parking lot of a store. Such devices typically include some type of wheel locking 

-1- 
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mechanism which is activated when the cart crosses a boundary of some type around the perimeter of the parking lot 
or travels a fixed distance from a store exit. However, these concepts do not provide incentives to discourage removal 
of a cart from the lot or to return the cart to the cart corral. 

One method increasingly used by retailers to encourage repeat business is a frequent shopper program, also 

5 known as a reward or loyalty program. In such a program, a customer is typically issued a card having a unique 
customer identification code. The card is issued after the customer provides identifying information and usually some 
demographic information to the issuing store. This frequent shopper or reward card may be of various types, such as 
magnetic stripe, bar-code, or smart card technology having a non-volatile memory (proximity, and so forth). 

According to In-Store, the newsletter of In-Store Marketing & Business, a current survey of frequent shopper 

10 or reward program penetration shows that there are now more than 7,750 supermarkets in the United States that 

have card-based frequent shopper programs, which represents about 26% of all supermarkets. This is up from 19% 
(5,867 stores) of total United States supermarkets in the 1st Quarter of 1997. The growth in loyalty card programs is 
similar throughout the developed countries of the world. A supermarket is defined as a grocery store with more than 
$2 million in annual sales. 

15 The use of these reward programs continues to grow at a rapid pace. Fifty chains with twenty or more 

stores and seventy-five retailers with fewer than twenty stores now have or are in the process of rolling out frequent 
shopper programs. Over 72% of the frequent shopper store count is made up by chains with more than $2.0 billion of 
annual sales. The percentage of frequent shopper penetration now represents 22.5% of All Commodity Volume (ACV) 
in the United States, which is up from 17.4% in the first quarter of 1997. It is estimated that 3,600 additional 

20 supermarkets will add frequent shopper programs soon, which would mean that about 38% of all supermarkets will 

have a reward program. Similar growth in loyalty card programs may be anticipated throughout the developed 
countries of the world. 

ACNielsen performs an annual "Frequent Shopper Programs'* study. The ability to use a frequent shopper or 
loyalty card was cited as more important by card holders than every day low pricing or customer service. When card 

25 holders initially joined their shopper card programs, savings was cited as the primary reason by nearly 75% of card 
holders, with check cashing the number two reason at 15%. Today, many card holders have had a frequent shopper 
card over 12 months, and savings contmues to be the primary reason for card usage. Over 50% of the card holders are 
primarily looking for special deals on products. Although the most often cited reason for shopping in a particular store 
is stiH location, the ability to use a frequent shopper card ranked third in importance, next to location and store deals. 

30 Currently. 55% of households in the United States have at least one grocery store loyalty card. A similar 

ACNielsen study one year ago showed that only 35% of households had a card. The highest percentage of card holders 
was found in Chicago, with 94% of households having at least one store cari Other top markeu include Los Angeles, 
New York, Buffalo/Rochester and Charlotte, North Carolina. 

A system and method is desired that would enlist the help of customers in the cart collection process. To 

35 accomplish this, such a system and method would eficit supportive behavior of a shopper by providing incentives and 
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.wards to return , mm cart .. a c»t return .ocation. These inoe„,ives wo..d provide a reward to the shopper 
,or return^ » shopping cart and t. encourao. repeat h^ness. The s,sten. and method wo.d thus provide direct 
benef its to both the customer and the store operator. 

,t is also desired to have a shopping cart return system that can he associated with a frequent shopper or 
rewardsprogram-Suchacartreturnsystemwouidbeableto integrate with the existing store infrastructure so as to 
rninimize store expenses and not require custon^rs to learnatotally new sys^ 
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Summary of the Invention 

one aspe^ of the p.«ent cart return loyaltV credit svsten, invention is a systen, consisting ol a sensor and a 

card reader vuWch can be retrofitted to existino cart corrals. 

,n another aspect of the present invention there is an inteflrated systen, of sensors and card readers wh,ch 

may be newly constructed. 

,n another aspect of the present invention there is a cart return system for use by a store -.Jmng a 
cen,p»t.r. the systen. c«nprising a detection loop arranBod at the entrance to a cart return location; a loop osCiato, 
Circuit connected to the detection loop: and a processing cinuit, connected to the loop oscillator circuit, being capable 
of detecting a change h, inductance of the loop and identify^, a cart return contfrtion in response to the loop oscllator 
circuit wherein the processing circuit is capable of provMng a customer identification code to the computer. 

In another aspect of the present invention there is a method of providing an for a customer of a 

store to retumasbopping cart toacart return locationhavtagadetectionloop at the entrance to the car, return 

location, the methodcomprishH,detectingachan9ein inductance of theku,.;,enera.N 
.dicath-eofareturned cart, n^sponsivetothe Change of Nuctanc^obtaWngacustomer^^^^^^^ 

in time to the cart return signal; and sending the customer identification code to a computer. 

In yet another aspect of the present invention there is a cart return system, comprising a detection loop 
arranged at the entram^toacart return location;aloop.scJlat.r«rc«i.c«««cted to the 
processing circuit, being capable of det^tingachangeininductancedtheloopandh^^^^ 
•mrosponse to thelo.posdlU..r circuit wherein theprocessing circuit iscapaM^ 

code. , , 

to stHl another aspect of the p«sent invention there is a method of pro«ding an incentive for a customer of a 
store to re«.rnashopping cart toacannmKn location havingadetectionbu^ettheemrance to the cart return 

location, themeth^lcomprisingdetectingechangeininductance of theloopjgenerati^ 

indicative ofareturned cart responsive t.ti« change of induct»«e;.btamN 

in time to the cart return signal: and storing the customer identification code in a memory. 

,n yet anotirer aspect of the present uwention there is a system of providing an incentive for a customer of a 
s,o» to returnashopping cart to.cart return location havingadetection loop at the «.trance to the cart retun, 

1. 
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location, the system comprisinB means for detecting a change in inductance of the loop; means for generating a cart 
return signal, which is indicative of a returned cart, responsive to the change of inductance; means for obtaining a 
customer identification code proximal in time to the cart return signal; and means for storing the customer 
identification code. 

5 

Brief Description of the Drawings 
figure 1 is a perspective view diagram for one embodiment of a sensor, card reader and system electronics 
arrangement used with a cart corral in a cart return loyalty credit system of the present invention. 
Figure 2 is a top plan view diagram of the sensor loop configuration shown in Figure 1. 
Figure 3 is a side elevation view diagram for a second embodiment of a sensor, card reader and system 

electronics arrangement used with a cart corral. 

figure 4 is a top plan view diagram of the pole and sensor loop configuration shown in Figure 3. 

Figure 5 is a side elevation view diagram of the sensor loop configuration shown in figure 3. 

figure 6 is a side elevation view diagram for a third embodiment of a sensor, card reader and system 

1 5 electronics arrangement used with a cart corral. 

Figure 7 is a top plan view diagram of the pole and sensor loop configuration shown in Figure 6. 

Figure 8 is a perspective view diagram of the sensor loop configuration shown in Figure 6. 

Figure 9 is a top plan view diagram for a fourth embodiment of a sensor loop configuration used with a cart 

corral. 

20 Figure 10 is a perspective view diagram of a card reader, system electronics and sensor panel arrangement 

for the sensor loop configuration shown in figure 9. 

figure 11 is a perspective view diagram of a fifth embodiment of a cart. ID tag. card reader and system 

electronics arrangement used with a cart corral. 

figure 12 is a diagram of a cart detector circuit utflized by the system electronics unit shown in any of 

25 figures 1.3, 6. 10 or 11. 

Figure 13 is a block diagram of the system electronics unit and card reader shown in any of figures 1, 3. 6. 

10 or 11. 

figure 14 is a flowchart of a cart return detection function performed by the system electronics unit shown 

many of Figures 1.3,6, 10 or 11. 
30 Figure 15 is a flowchart of a credit granting function performed by the system electronics unit shown in any 

of Figures 1,3, 6, 10 or 11. 

figure 16 is a block diagram showing the sensors, system electronics unit and card reader combined with a 

store infrastructure. 



35 
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notaibri npscriotion nf thi- f^raionoA Fmhodiments 
The ...owin, description of the p« e— « presents a description o. certain sp»fic 
«^„d^nts ,0 assist in understanding the da^s. Hc^ever. the present .vention can be e— . a n,«^J. 
:;;ri.Vsas*.»ed..«^-W*..^H--eisnow.ade.othedra.i„.v..^^^^ 

"^*Cr.1.H.c.«sens.rs,s.e..t.se^ or re,.terthere..no. the ca.U. preferred 
^a.0. and to enah.U«c«d.,rantin,s,s,«n Wherry d,ecuston..c^s.e.tso,^ 

return for their replacing the cart in the designated place. 

Thedet,aeddescrip«.n.«Ban^.t.theto,.wNsacrions:MaoneticStri.^ 

carts. Physicailavoatso. cart C.rra.Sensors.ndC3rdReade,,E.ec.r.nicsStati^ 
Elecffonics, Software Functions, and Store Infrastructure. 

^dsnrdec,desdatafr«nan.aBnet..tripeis.e,n.edareader. Therearecon,n,on standards., wh,c^.^^^^^^^^^ 

....ecardsare^^od^-SuchstandardsarecreatedMrsan-tions s„chasANSI«^^ 

L,andt.«ABA,An.^BanV.,Asso.,tM.V^aM-oneticstripe«^^^^ 
„.edforsecn,it..rpropriet..tposes.ut».tHesestandards.Theref,r.ass.in.ecarhash^^^^^^^^^^^^ 

,p,ca.st,ndard.,»,br,nd.nu..5r^«t.astandard^.becapah.eofread.nB.^^^^^^^ 

sta„dar*h,veheendev..p.-.orenco.n,threeW.an«.neticstripecard.AtracKis^^^^^^ 
3.,.ph,s-«.r«e.nthe.na,neticstripowhered,t.areencoded.Thetrac.arerefe.edt.asT.acU^ 
Tra Va Wbat«e.id.e..Mhetrac.s«bits-t,«.«.r«.s^ch,sUer<«andon.^^ 
hi„arv.anoua,e. The dansHy « whW. the hits .re recorded are ..«^ refuted to as B«. or h«s.per.nch. What 
.olle^sisanexplanationofwhatn^kesopeachtrackandwhatitnormallyencodes. 

Tn^klis an a^dm^eric track, recorded at210BPIat7bits per ch^acterMt^k^^^ 

the case ofacreat card. thistracknorn.,^«K<^thecardh.kH,-snan.e.car^ 
,„c.ud^dinthe79char,ctersareanun,b.rofde.-.he.andp.a«d».derd«rac^ 

TracK2.an«n.ricK,nWtrack.r.c.rded,t75BP.at5b-.tspercharacter. .ts r«n« .s 40 characters. Track 
2oncredHcardsconta»,stbecardh<dde.scardn«nberandexpirvdate. Wh«e these tw. pieces of data are a,so 
L.TracV,.tHereasons.orp.c.,th.onTrackaaretw.f.d...st.v.it.o.esade.raeofr.^^^^ 

,,,3,.,,,,„,,,,.cKsbeerased.rbec.n„unreadab.T,«sec.adra.™.is^ 
«he,iurisdict.nsdoncta«cwf.rtbenon.^eri.n«y.ecord^..aperson'snan«dur«.a^^^^^ 
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TrackSwhich is seldom used is nun»ric.o„l, in nature, recorded at^ 

tennod the -thrift ttack". Up to 107 characters can be placed on Track 3. 

Maonstic card readers andencoderscan be purchased as single trackju. track and triple track, in thecal 

,f a dual track reader or encoder, it coUd be tracks 1 & 2, or 2 & 3. 

AS the name implies, magnetic stripe readers only read alreadyencoded magnetic stripes and they are used 
aknost e«lusi«.Y«.^ine (attached to.pe«.nalcomput.(PCHern«nal or cash register,. 
««,c.mputin,de«iceformapartrfapoiut^f-salemisysten,.Theyarenorma.,,interf^^^^ 
^cee^ through .nRS.232seria.c.nnecti.n. or viaakeyboard wedge. This latter interface is .OS. co.^^^^^ 

PC appWons. In this case, thocard reader shares thePC-skoyboard port and all scanned^ 
PC asKthey«erek.yedin. serial readers almost alwaysr^p^reanexterna. AC/DC power suppl, 

readers "borrow" power from the keyboard port. 

On-Bm^magnatic stripe reader systems come h, two basic styles: integrated decoder and non..ntegrated 

decoder Adecoder is the electroniccircuitry that decodes the "raw" ek^trical Signals gsneratedb^ 

„ain advantage of theimegratadmre-piacesystemsis the lowcost Their main disadvantage.^ 

the componenu (reader or decoder) fail, the entire system will probably need to be replaced. 

Most magnefrc stripe readers are of the "swipe-type. Where the card ismanuallydrawnthrooghaslotrn the 

.eadar. 0neswipe.typema,neticcardreaderthatisavaik*.efromPanasonicismode.ZU.M1242S1. Insertion 
„«^. common onATMmad.ines,aut«natedgaspumps and kiosks, are also a,adable.Typ^^^^^ 
are integrated into other equipment, like kiosks or automatic telter machines (ATMs). 



Rhnppino CaitS 

Shopping carts are provided byavariety of retaa businesses topennit their customers to easdyc^^^^^ 
.ove the-^purchasesfortr^^fer to the.,ehicl..Thereare several different typesof^^^^^ 
variouss.es and config«rati,nsinck>dinBa«mat,lc,rt.metalframed carts With plastk:b 

25 coatings, and some made almost entirely of plastic 

P.. r.„.. ^.n.n« .nd mrt Beadpr|F tee1vonics Station ■ toYO-te , . ,^ ^ 

With the magneticcardtachnoUwi«n.i™i and referring to Rgurel,««embodimemofapor,.on of the cart 

retum loyalty credit system100wiHbedascnbad.()nep.ssibleembodiment Of th^ 
,,„p sensors 102a and102bb«riedmthepav«nemofapari<ing tot by cutth.. Slots in thopave^^ 

and fdling the Slots withpaving material suchasaspha«.Eachloopsensor102may be twoloop^^ 
Sauge stranded wire in oneembodinent.Thaloopsens.rs 102 are locatedbetweenverticalpok^or members 1^ 
,04b andlOAc defining one or mom distinct lanes 106a andlOOb for carts to pass thrmn^honacart path. e.B„p 
,08 0ptional.y,these„sors102couldbelocat.dattheentrance(s,toexistingcartcorrals.0ne.rm.recust^ 
35 cardreaders110is,arolocatednaarby.optionanyontopofoneofthapoles104iaahousingalsoc.nta™^ 
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w«dBctronic,112. Note that .n..rnn>re.. the polesmaandlor 104c .nay be omind.^^^^^^^^ 

lMr.o.«at.t«n.™p«eap.«.ccasep.a«..ectWont.pa.e™.ts«.^ 

L,o,*Aco.ect.rn4co„„ec.s..«e.ectro„i««.tt12to,sto.c..p«te.asw.^ 

co^„„c.iopwHhF«u«1B.Opt..a«v,the*ct™.cs«nhco.dusew«H«stec^^^^^^^ 

Ethernet UN system, to connect to the store computer. 

Rrfen«B..RB«re2.thesens.t«*c,nfH,urationshowninFi«u^^ 
c.n«^«.„isi.«stn«sd^Htw.separ,teWateaw.eco«s102aand,02bo,o„eo^ 

loth..As,sHopp..canpasses.«..H.p....Pops,ac.noe.*^^^^^ 
than the cth.. Which coaWthecart fts.Nica.es thecr-n^on the car,..ov.^^ 
l.Thewi™s.™.thesec.Bsn«,«nde,r.unaa„d.he„.avn.up.othae.ect™„ioshou.,112,F^^^^^^^ 

Ra.e,rtng.oB,«re3.aseconde™ho-^e«. ofaportionof the cart retun,.^^^^^ 
,eso«.n«asen.b.d-«.en..thetwo.duc.-»e..ps102aandl02har,p.aced.a^ 

X-a«n.a«v.neachp.a10.«.,ad..c.,a.10Bas..^^^^ 
;o,oreach.ane106.Ra.aMn,toR,ure.a.op.ew.nhepo.m...ops102aand,02h.»dcaseUO. 

corresponding to .he arrangement of Rjnie 3, is shown. 

ReUt.ns„re5.asideview,.««po.en.oun.edsensor.o.pc.nfig«ra.«.no,N^ 

aescrihed.Thecon««nra.-.iss^i.-..--^»-'-^»-^^"'«^*--'"^^^ 
„.r.appinoson,ewha.,orreducedsensorsize.An«.*pla.esHie.d.av^^ 

„„eo1thelargesidesinorder.oa.l<«-sens»H,.fcar.s«d,ononesida..thecase130. 

Re.errin,toBgure6.ath-^en*od^..3p.r«.nof.hecar.ret.rn.o,,hvcred«s,se.O^^ 

,escrihed..„th.«nbodto«nttwoWuctWel.ops102aa„dl02ha,aH„egra.ed.to,.^^^^^^^^^^ 

;er.apsAi„ches..an«ter.One.r hereof t,««es»sor.po^104w.e.dde«necar..an.s10e.^ 

system electronics 112 and card reader may eptienany he m.e8ra«d into ti» same pole 104. 

" Be.rring.o.g.e7.at.pv.wo.thap.M04andthe^a.ed.«^102a.d102h.c«.^^^^^^^^^^^^ 

.He arrangement o1Fig.e6/.sshown.Thetw.c..«ean«.ed.om.achother>th.«an^^^ 

aegraes.oa,,owthesystemt.se„sethedUecti,no,c.rttrave..Otheran,esmayheut«m^ 

Re.er,ingteFig«ra8.ape,spect^v-o, *e sensor ...p c«.«.«tation ,or Figures 6 and 7 w he 
desc,ihed.Th3,o,pcon«guratio„«««.fi»-res6and7is.w.coi.neaHythe,««h.,h.^ 
tHepo.e,tormaximamse„s«y.0.coorse.thehe-^tand«^th.,«»c.nsmay,a,y..m.^ 
another. The.wocoi.s,reang,ed.romeachoth«.mth...amp.e.ahou.30degree.T,».«et«^ 
one con to detect the Shopping can he.ore.he.««.andhenc.thesystemcande.erminei.«.e^^^ 

moving in or out oUhe cart corral. ^.«inn 
Referringtor.ures9and10.af..r*en*odiment.fap<«-^.fthecar.r«urn..y.ltyc^^^^ 

wi«hedescn^d..nt..semh.d«nent.awide.rr.y150ofinduc,We^s102a.102.isn«-dedi^ 
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p3™n52p.ace-.»tl«p.,«nem«K.ac..Twop..ss,04o,o.erguidesor.3,K-.^^ 
.verbis a.ayl50.butth«isa.3roewid*betw«nthe poles m.which permits f^^ 
cans The array 150 of indWdual inductive k.«. sens«.s 102 allows the systen, el^^^^^ 
„.en.e„t..aevera,car«at.nce.,ndt..rac.cartsnat travel straight across th^^ 
p,ssib.econfiB«ati.nMth. array 150. anu«8n«,y.H.n>.hereisson.eo.or,apin»^^^^^ 

•^easasan«tivityandend«at.-daadzones-(an««.f.ow 

isasedandispossililyintBgrat8dwitl>lhesysten.declronicsii«it112. 

tatl«emhodirnents.fFi8«,«la«d2,andRBures9andl0;theloopsens.rs1D2mayop..ona^^^ 

so.„a«d.atwiders.as..e«cN«eth. base ..t.»v««ca.p..esl04rathar than iust Wide enouoh torn 

Rafe,hnBt.R««n,11.a«tl,«nbodin««ofaportion.f.l« cart retura loyalty credit 

described, in tHsembotfana.«.individua.ra..fre,«ancy(RF,aen*^^^^ 

«,t,60 TbeRFmtagseacbwh.tess.ytrans™n.n.l64a«ni,uasarhdn«mber. When returned to the pro«,n„ty o. 
thecart corral. elec.ronicsenitll2andc.rdreadarl10.thesystemdetects the re^irn^^ 

nunber through coded RF signals. 

r.r« nBtPctpr Cir rir* — ' Eleetfonics 

Rrfe,ringtoRg«reli.ne«nb«Iin«m of a cart detector circuit 200 of tha cart return loyalty credit systen, 
,00 will be described. Inthisentbodiment. the shoppa, carts are detected (in cases not using RF ID tags) by a 
,o«ty detector using aninductivaioopsensor^d an osd-at^.ThecircuU^ 

202 aU0hn,.V. Watt resistor 204. «.dtwol.O^F«n.capaoit.rs206 and 208 to f«.n an .sci«atorw.th the loop 

,02 inonee— ottheloopistwoturns. Thepresenceofthen^^alhttbe^^^^^^^ 
asBght Change in thefre,«e„cy of the oscillator. Tbisfrew.nu^^oredbyasn^^ 
Circuit |1C)210. and ifasuffciem charge is detected, an o«tpmsignal212mdicatestta 

Manydifferentloeposcillatordrcuits»ep..sible.butoaeembodin««t«sesacon,^^^^ 

in,, the— roller chip2.0.suchasn.theMic.t«hipTechnolo,^P.C16C62^ 

the -fixed reference voltage' of Figure 12 is also provided imemally by the microcontrdlertiup. 

Referring to Figure13. one embodimem of the s^en,elect,enicsll2of the cart nmm. loyalty credit 

system 100 will he described, in on. en,b.din,ent the card readerllOis integrated with the sensor an^ 

electronics113ina„enclosu.lnan«h«en..d^ent...cardre«.arl10iss.paratedfn^ 

.VS,en,electron.cs112. The sensor and contr.lelectr.nics113inc.udes two or n.,«c^ 

,o.p 102a) and 200b(.or ..op 102b).acuston«rca„.n.de,110. another nucrocontronerorantu^^^^^^^ 

andaninterface222tothestorecon,puter420(F^ure1B).Thec.rd,e,derl1On,aybe.f.r..a.nple.amagne^ 

stripe reader, such as a Panasonic is model 21..M1242S1. a bar cod. reader. Or a smart card Header. One 
„«cr.contr..ler220thatmaybeusedism.delAT89C51 availab.. f rem A«neL Thepr.toco.«sedonthemterfaceto 
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,h.st.ec.n,.uterwiBdependonthest.re-scompute,svs,e.«a„d.^ 

TheK««face222m,vuta-^.«rialpra,oc<-.s„chasRS42^RS423.RS449o,RS485,.ocp.™„.a.s«^^ 

St.. computer. These exeo^a-y serial proteoels are usa^ for — ications distances greater than 50 feet. 
P.w„<.r.hedrcuMn««e.b.d^«,«pn.«-edb,ACnnspower..,wi,.ber.dersto^^ 
2,0. 220 C.UW be c,«s.r.dated in,. . single m«roc«..r..ler, microprocessor 
(ASIC), programmable gate array, or any other desired functional partitioning. 

Snttiware Fiinttions 

Theniicroprocessor 220 Figure 13) perfonns two ...rail functions, effectively in parallel: cart r« 
a«ecti,nandcredHgrantinB.Acartretur.detectionf«nctio.300willbedescribadineon^^^^^^ 

creiEt granting function 350 will be described in coi«nction with Figure 15. 

Hef.rringtor«ures13and14.then,icr.con.ro.er220usestheloopsensors102todetern,inei.acart^ 

,een pushed into the cart ^.rralorpoM out. THsisdetermb^d by lookh,g at the timing Of the two-cart d.^^^^^^^ 

s^nalsfron. one cart lanefloopsAandB)... the cartistoectedf^tin the -frontMoop. the cart is goi^^ 

detected in the "rear-loop, tbecartisi^n, out Hthecartisgob-g out. this-car, detected- signalisrei^^^^^ 

•snored by the con^ut^software-Onceacartispushedalithe way into the corral (both detectors-*^^^ 

resem). thesoftwareintemaliy records onecart-countrifacus^merfD card is -s 

«.atcust.,nerbcreditedwi.hretur,*ngacart. Thecustomer 10 codedatais transmitted threu^ 

the store computer 420 (Figure 16). 

Returned carts are countedmavanable. and the count is decremented whenacustomerswipesacard 

tHrough the readerllOandisgrantedacre^thythestorecmputer. Thus thecustomer'sID card does not need to 
be swiped through thecardreader110hnn,ediate^.Se«rdc,rtsc.uldber.turn.d and the com^^^^^^ 

can swipe their cards through the reader m any order. 

Several software functte will help deter abuse of the system through -stealin^^ 

willbegrantedpercustom^perunittime. For.ns..nce,onecred.pe,e,,ht hours. Of co.se, this^^ 
besettoadifferemtimeimerv,l.«acartisdetectedasheingpunedfrom,particularlaneandth« 

oradifferentcartlis returned through,hatl.netoora,^dW(w«hin,enseconds.f.r-«^^^^ 

Theflowd«rtsh««ninFigure14is««p.ssibleenWment.fthecartr.tu^ Thesymbols 
AandBrepresen. the outputsoftw, loop detectorslsuchas for theembodimentshownin figure 3)mth.flowch^ 
,.nhe cart returndet^ionfunctionSOOinF^ure 14. ThesymbolArepresents the first loop t^ 
.turning car. and the symbo.Brepresents.hesec«.l..p. Begging atad.c«.ns,ate30^ 
300 is ataready condition forashopping cart Function 300 periodically Checks t.«^ 
beendetected. „ not function 300 proceeds to a decision state 304 to detenmne if loop Bis oa IfloopBis 
determined(byacar, detector 200)tono.be.n.h™cti».300pn.ceedsback to decisionstateSOZ to again checkrf 
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' loop A is on. If a determination is made at decision state 302 that loop A is on. function 300 moves to state 306 and 
waits for an period of 50 msec in one embodiment. The wait period should help if several carts are passed through in 
rapid succession, and should help reject electrical noise that triggers both A and B sensors simultaneously. Continuing 
at a decision state 308. function 300 checks to see if loop B is on. If loop B is on at the completion of the wait period 
5 of state 306. the cart is deemed to be coming out of the cart corral backwards and function 300 proceeds to state 
314. At state 314, function 300 waits until both loops are both off. Proceeding to state 316. function 300 then 
waits a predetemiined time interval, e.g.. ten seconds in one embodiment, before moving back to state 302 to be ready 
to check for loop A again. 

If loop A is determined to be off at decision state 302 and loop B is determined to be on at decision state 
10 304, function 300 moves to state 310 and starts a timer. Proceeding to a decision state 312. function 300 

determines rf loop A becomes on within a predetermined time interval e.g.. ten seconds in one embodiment. If so. the 
cart is being pulled out backwards from the cart corral and function 300 advances to state 314 to wait until loops A 
and B are both off. However, if; at decision state 312, it is detemiined that loop A does not become on within the 
predetermined time interval. e.g., ten seconds, function 300 moves back to decision state 302 as previously described. 
15 Returning now to decision state 308, if loop B is not on at the completion of the wait period of state 306. 

the cart is deemed to be normally returned into the cart corral and function 300 proceeds to state 320. At state 320, 
function 300 starts a timer. Proceeding to a decision state 322, function 300 determines if loop B becomes on and 
loop A becomes off within a predetermined time interval, e.g., ten seconds in one embodiment. If not. function 300 
deems the customer as being too slow to move the cart and gives up processing the current cart. Proceeding to state 
20 324. function 300 waits until loops A and B are both off and then moves back to decision state 302. as previously 
described. However, if, at decision state 322, H is determined that loop B becomes on and loop A becomes off within 
the predetermined time interval, e.g.. ten seconds, function 300 deems that the cart is moving forward into the cart 
corral 

Moving to a decision state 326, function 300 determines H both loops A and B are off. i.e., that the cart has 
25 passed both loops into the cart corral If not, function 300 proceeds to a decision state 328 to check if loop A is on. 

H not, it is deemed that the cart is stUI being moved into the cart corral and function 300 moves back to decision state 
326 to see if loop B has been passed and is off. However. H, at decision state 328, it is detemiined that loop A is now 
on. it is deemed that the cart is being backed out of the cart corral and function 300 moves back to state 320 to start 
the timer as previously described. By going to state 320. the customer may hesitate but still finish returning the cart 
30 and recehre credit Also, the apparent backwards motion may only be sensor noise with the cart positioned on the 
threshold of triggering sensor A. Returning to decision state 326. if it is determined that both loops A and B are now 
off. le., that the cart has passed both loops into the cart corral, function 300 proceeds to state 330 to indicate the 
completed cart return by activating a LED or other visual indicator and/or actuating an aural indicator to generate a 
sound. The function 300 also increments a "cart count" variable and then moves back to state 302 in a ready 
35 condition for another cart. 
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Referring now to Figures 13 and 15. the credit granting function 350 will now be described. The software 
running on the microcontroller 220 provides some indication of a successful cart return and a successful card reading 
to the customer through one or more light emitting diodes (LEOs) and optionally, audible indications. For example, a 
green LED and a short bleep tone may be provided when a cart is returned, and a bell tone or coin sound may be 
5 provided when a card is successfully swiped through the card reader. A failed card swipe might be indicated by a red 

LED and another type of sound. 

Beginning at a decision state 352 of Figure 15, function 350 determines if a customer ID card is in the card 
reader 1 10. If not, function 350 loops back to decision state 352 to wait for an ID card to be swiped through the 
reader. When a card is detected in the reader 1 10, at decision state 352, function 350 reads the data on the ID card 
10 at state 354 and advances to a decision state 356 to determine if the read was successful. If the read was not 

successful, function 350 moves to state 358 to report a had read by activating a visual indicator, e.g., a LED. and/or 
activating an audible indicator to generate a sound. At the completion of state 358, function 350 moves back to 
decision state 352 to check for a card in the reader 1 10. However, if the read was successful, as determined at 
decision state 356. function 350 proceeds to a decision state 360 to determine if the "cart count" variable is equal to 
1 5 zero. H so. function 350 advances to state 362 to indicate that no cart was returned by activating a visual indicator 
andior an audible indicator. At the completion of state 362. function 350 moves back to decision state 352 to check 
for a card in the reader 110. 

Returning to decision state 360. if "cart count" is not equal to zero, function 350 moves to state 364 and 
transmits the customer identification code, in one embodiment, to the store computer 420 (Figure 1 6). Advancing to a 
20 decision state 366. function 350 detemiines if the store computer returns an acknowledgment that a credit was 

granted for the customer. If not. function 350 proceeds to state 368 to indicate that the customer ID card was not 
accepted by the store computer by activating a visual indicator and/or activating an audible indicator. At the 
completion of state 368. function 350 moves back to decision state 352 to check for a card in the reader 1 1 0. 
However, if the store computer returns an acknowledgment that a credit was granted for the customer, as detemiined 
25 at decision state 366, function 350 continues at state 370. At state 370, function 300 indicates that a customer 

credH corresponding to the customer ID card was granted by the store computer by activating a visual indicator and/or 
actuating an audible indicator. At the completion of state 370. function 350 moves to state 372 to decrement the 
cart count variable by one and then moves back to decision state 352 to check for a new card in the reader 1 1 0. 

30 StflfB and Ente rprise Connectivity 

Referring to Figure 16. the combination of the cart return loyalty credit system 100 with a store network 
400 win be described. In one embodiment, the system 100 is integrated with an existing frequent shopper program for 
a particular store or chain of stores. Alternatively, the system 100 could be incorporated in another reward or sales 
program such as a prepaid phone card or video rental card program. 
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In one embodiment, the retailer 'collects' a customer's credits and issues them at a point of sale as 
discounts, freebies, phone card credits, etc. The system may also get manufacturers, e-g.. Coca Cola, to give 
"specials" from time to time in return for credits, thus shifting the cost of credits from the retailer to the manufacturer 
(e.g., Coke or Coors). 

5 When a customer 402 joins a particular shopping program, a customer ID (reward) card 404 having a 

customer ID number or code is issued to the customer. This ID code may be encoded on the card 404 as a bar-code, in 
a magnetic stripe, or stored in the memory of a smart card, for instance. In another embodiment, the store may use 
identification information on a customer's debit card, credit card, or the account information on the customer's checks, 
for example, as a customer code so as to avoid having to issue another card to the customer. To maintain security of 

1 0 the code, it could be encrypted at the sensor and control electronics 1 1 3 and decrypted by a store or centra! computer. 

The store may also allow use of either a debit/credit card, check or a revi/ard card, depending on whether the customer 
is paying for the purchase by debit, credit, check, or cash. A customer 402 receives frequent shopper or reward 
credits, points, or the like for purchases, store visits, and other criteria as defined by the particular frequent shopper 
program. For example, when the customer purchases store products 432 at store A (410), the products are scanned 

15 by a scanner 430 at a checkout point-of-sale (POS) location. The customer 402 receives credits based on the 

purchases to the account identified by customer code on the ID card 404, or other identification as described above, 
which is scanned or read by scanner 430 or other card input device. 

These credits or points, the customer identification, the identity of the purchased products, date and time 
information are passed on to an input/output interface 422 of the store computer 420. The purchased product 

20 information is stored in product files 424 and the credits are stored in an incentive points file 426 which is indexed by 

customer code. Time and date information for the transaction may be stored for both files 424 and 426. Customer 
mformation, such as provided by the customer when the 10 card 404 was issued, is stored in file 428. Information on 
products purchased by the customer and other information learned about the customer may also be stored in the 
customer file 428. 

25 If the store belongs to a chain (of stores) or is affiliated in some way with other stores having a frequent 

shopper program, store A may communicate store data periodically to a central computer or computer network 440. 
Store B (442), and other stores through store N (444) may also communicate with the central computer 440 via a link, 
such as, for example, a network, a satellite or a telephone link. The network link may be an intranet, an extranet, or 
an Internet link. 

30 The actual reward of a particular frequent shopper program may vary between various businesses and 

campaigns. One type of reward is a reward certificate, which could be a voucher for cash or product purchases at the 
business that issued the reward card, or the reward certificate could be a negotiable check. Furthermore, an affinity 
relationship could be established where the frequent shopper receives points in another frequent purchaser plan such 
as airline frequent flyer miles. 
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By use of the cart return loyalty credit system 100. a customer 402 receives frequent shopper credits for 
returning the shopping cart 1 60 to the store's cart corral or other designated location. The loop sensors 102, in 
conjunction with the cart detectors 200, detect a returned cart 160 and signal the microcontroller 220 of that event. 
The customer 402 then uses his ID card 404 in the card reader 1 10, or card scanner or detector in another 
embodiment, to provide his customer ID or code to the microcontroller 220. The microcontroller sends the customer 
code, date, time and any other information, such as a cart corral identification code, to the store computer 420 via the 
interface line 222. Alternatively, the information may be sem directly to the central computer 440. The store 
computer then provides an acknowledgment signal to the microcontroller 220 so as to notify the customer of a 
successful reward credit transaction. 

While the above detailed description has shown, described, and pointed out the fundamental novel features of 
the invention as applied to various embodiments, it will be understood that various omissions and substitutions and 
changes in the form and details of the system illustrated may be made by those skilled in the art, without departing 
from the concepts of the invention. 
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1. A cart return system for use by a store utilizing a computer, the system comprising: 

a detection loop arranged at the entrance to a cart return location; 
5 a loop oscillator circuit connected to the detection loop; and 

a processing circuit, connected to the loop oscillator circuit, being capable of detecting a change in 
inductance of the loop arid identifying a cart return condition in response to the loop oscillator circuit, 
wherein the processing circuit is capable of providing a customer identification code to the computer. 

10 2. The cart return system defined in Claim 1 , additionally comprising another detection loop and 

another loop oscillator circuit so as to detect a direction of a cart In the entrance to the cart return location. 

3. The cart return system defined in Claim 1, wherein the processing circuit includes a control circuit 
detecting a change in inductance of the loop so as to specify a cart detected condition in response to the loop 

15 oscillator circuit. 

4. The cart return system defined in Claim 3, wherein the processing circuit includes a processor 
identifying the cart return condition in response to the control circuit. 

20 5. The cart return system defined in Claim 4, wherein the control circuit comprises a first 

microcontroller and the processor comprises a second microcontroller. 

6. The cart return system defined in Claim 1 . wherein the processing circuit includes a customer 
identification device that provides the customer identification code responsive to the cart return condition. 

25 

7. The cart return system defined in Claim 6, wherein the customer identification device is a card 

reader. 

It 

8. The cart return system defined in Claim 7, wherein a customer identification card may be swiped in 
30 the card reader. 

9. The cart return system defined in Claim 1 , wherein the customer identification code corresponds to 
a customer who returns a shopping cart to the cart return location. 
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1 0. A method of providing an incentive for a customer of a store to return a shopping cart to a cart 
return location having a detection loop at the entrance to the cart return location, the method comprising: 

detecting a change in inductance of the loop; 

generating a cart return signal, which is indicative of a returned cart, responsive to the change of 

5 inductance; 

obtaining a customer identification code proximal in time to the cart return signal; and 
sending the customer identification code to a computer.- 

11. The method defined in Claim 1 0, wherein the customer identification code is obtained from a 
10 customer identification card. 

1 2. The method defined in Claim 1 0, additionally comprising generating a signal indicative of a cart 
return status. 

15 13. The method defined in Claim 1 2, additionally comprising activating an indicator responsive to the 

signal indicative of the cart return status. 

14. The method defined in Claim 1 0, additionally comprising generating a signal indicative of an 
acknowledgment by the computer. 

20 

1 5. The method defined in Claim 14. additionally comprising activating an indicator responsive to the 
signal indicative of the acknowledgment by the computer. 

1 6. The method defined in Claim 10. additionally comprising updating a customer loyalty database 
25 mdexed by the customer identification code with a prespecified number of points associated with a cart return. 

17. The method defined in Claim 1 0, wherein the sending comprises wireless signaling between the 
cart return location and the computer. 

30 1 8. The method defined in Claim 1 0, wherein the sendmg comprises wired signaling between the cart 

return location and the computer. 

19. A cart return system, comprising: 

a detection loop arranged at the entrance to a cart return location; 
35 a loop oscillator circuit connected to the detection loop; and 
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a processing circuit, being capable of detecting a change in inductance of the loop and identifying a 
cart return condition in response to the loop oscillator circuit wherein the processing circuit is capable of 
providing a customer identification code. 

5 20. The cart return system defined in Claim 1 9. additionally comprising another detection loop and 

another loop oscillator circuit so as to detect a direction of a cart in the entrance to the cart return location. 

21. The cart return system defined in Claim 1 9, wherein the processing circuit includes a control circuit 
detecting a change in inductance of the loop so as to specify a cart detected condition in response to the loop 

10 oscillator circuit. 

22. The cart return system defined in Claim 21 , wherein the processing circuit includes a processor 
identifying the cart return condition in response to the control circuit. 

1 5 23. The cart return system defined in Claim 22, wherein the control circuit comprises a first 

microcontroller and the processor comprises a second microcontroller. 

24. The cart return system defined in Claim 1 9, wherein the processing circuit includes a customer 
identification device that provides the customer identification code responsive to the cart return condition, 

20 

25. The cart return system defined in Claim 24, wherein the customer identification device is a card 

reader. 

26. The cart return system defined in Claim 25, wherein a customer identification card may be swiped 
25 in the card reader. 

27. The cart return system defined in Claim 1 9, wherein the customer identification code corresponds 
to a customer who returns a shopping cart to the cart return location. 

. 30 28. The cart return system defined in Claim 1 9, wherein the processing circuit is connected to a 

computer affiliated with a store and provides the customer identification code via the connection. 

29. The cart return system defined in Claim 1 9, wherein the customer identification code is stored in a 
memory connected to the processing circuit. 

35 
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3D. The cart return system defined in Claim 29. wherein the memory is integrated into the processing 

circuit. 

31 . A method o1 providing an incentive for a customer of a store to return a shopping cart to a cart 
5 return location having a detection loop at the entrance to the cart return location, the method comprising: 

detecting a change in inductance of the loop; 

generating a cart return signal, which is indicative of a returned cart, responsive to the change of 
inductance; 

obtaining a customer identification code proximal in time to the cart return signal; and 
I Q Storing the customer identification code in a memory. 

32. The method defined in Claim 31 , wherein the customer identification code is obtained from a 
customer identification card. 

15 33. The method defined in Claim 31, additionally comprising generating a signal indicative of a cart 

return status. 

34. The method defined in Claim 33, additionally comprising activating an indicator responsive to the 
signal indicative of the cart return status. 

20 

35. The method defined in Claim 31, additionally comprising updating a customer loyalty database 
indexed by the customer identification code with a prespecified number of points associated with a cart return. 

36. The method defined in Claim 31. additionally comprising storing the customer identification code in 
25 a computer affiliated with the store. 

37. The method defined in Claim 36, additionally comprising generating a signal indicative of an 
acknowledgment by the computer. 

30 38, The method defined in Claim 37, additionaUy comprising activating an indicator responsive to the 

signal indicative of the acknowledgment by the computer. 

39. The method defined in Clahn 36. wherein storing the customer identification code *m the computer 
comprises wireless signaling between the cart return location and the computer. 



35 
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40. The method defined in Claim 36, wherein storing the customer identification code in the computer 
comprises wired signaling between the cart return location and the computer. 

41 . A system of providing an incentive for a customer of a store to return a shopping cart to a cart 
5 return location having a detection loop at the entrance to the cart return location, the system comprising: 

means for detecting a change in inductance of the loop; 

means for generating a cart return signal, which is indicative of a returned cart, responsive to the 
change of inductance; 

means for obtaining a customer identification code proximal in time to the cart return signal; and 
\ Q means for storing the customer identification code. 
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